The sesquiterpene (-)-α-bisabolol is active against the causative agents of Old World cutaneous leishmaniasis through the induction of mitochondrial-dependent apoptosis.
Cutaneous leishmaniasis treatment remains challenging due to the absence of a satisfactory treatment. The screening of natural compounds is a valuable strategy in the search of new drugs against leishmaniasis. The sesquiterpene (-)-α-bisabolol is effective in vivo against visceral leishmaniasis due to Leishmania infantum, but its mechanism of action remains elusive. The aim of this study is to validate this promising compound against the causative species of Old World cutaneous leishmaniasis and to get an insight into its antileishmanial mode of action. The compound was evaluated on L. tropica promastigotes and intracellular amastigotes using bone marrow-derived macrophages and its cytotoxicity was evaluated on L929 fibroblasts. The reactive oxygen species generation was evaluated using a sensitive probe. Mitochondrial depolarization was assessed evaluating the fluorescence due to rhodamine 123 in a flow cytometer. Apoptosis was investigated by measuring the fluorescence due to annexin V and propidium iodide in a flow cytometer. The ultrastructure of treated promastigotes and intracellular amastigotes was analysed through transmission electron microscopy. (-)-α-Bisabolol was active against L. tropica intracellular amastigotes displaying an inhibitory concentration 50 % of 25.2 µM and showing low cytotoxicity. This compound induced time and dose-dependent oxidative stress, mitochondrial depolarization and phosphatidilserine externalization (a marker of apoptosis). These effects were noticed at a low concentration and short exposure time. In the ultrastructural analyses, the treated parasites showed mitochondrial disruption, presence of electron-dense structures and chromatin condensation. These results suggest that this natural compound induces oxidative stress and mitochondrial-dependent apoptosis on Leishmania without disturbing the plasma membrane.